The article describes the preconditions and develops the hypothesis concerning the possibility of formation the chemical elements with mass of atom's nucleus in the ranges of 80<M<105 and 125<M<160 as a result of neutron-induced fission reactions with nucleus having mass M≥228 in the stars.
Introduction
It is widely known that the hydrogen solar corona is enriched with atomic ions of all chemical elements, although the Sun is a normal class G star ( in other words, -a yellow dwarf), the temperature and density of matter in it are much less than in the conditions corresponding to the supernova explosion or neutron stars fusion.
According to the current classification, the Sun is a super-metal rich young star of the third generation (population I) , so, it is formed from the remains of the first and the second generations stars (correspondingly, populations III and II). The presence of atomic ions of all chemical elements in the solar corona can be explained by this fact. It is generally accepted that, at the present stage, thermonuclear fusion reaction of hydrogen in the solar core is proceeded with helium nuclei forming.
Capability of heavy nucleus fusion in the stars (including the solar core) in the reactions involving three, four or more nuclei with mass M>4 and charge Z>2 is not discussed in the article.
We consider as boundary the multi-particle mechanism of heavy elements formation in the γ-process in the central part of a massive star at pre-supernova stage, when it is acceptable to get the fusion reactions for several -particles and nucleons of the following type:
α +α +α α +α +α+n α +α +α+p Whereas, the origin of about half of the heavy elements in the Universe is still a matter of debate and search for effective, theoretically or experimentally verified versions. In the most presented and popular version it is considered that they can be produced in supernova explosions.
However, new models reject this version. In particular, numerical experiments conducted by employees of MPA (Max Planck Institute for Astrophysics) and the Free University of Brussels (Vrije Universiteit Brussel), show the effectiveness of another version, according to which gold, platinum, thorium, plutonium and other heavy atoms are born as a consequence of the neutron stars fusion. The results are obtained using the model that combines relativistic hydrodynamic stellar model and the model of stellar nuclear processes [1, 2] .
Noteworthy is the fact that the list of nuclear processes taken into account in the multistage processes modeling of chemical elements formation in the Universe includes everything except the fission of heavy (M≥228) nuclei. But if the synthesis of heavy nuclei in the reactions involving three, four or more nuclei with mass M>4 and charge Z>2 is not taken into account because of a much lower probability of these reactions (compared to the twoparticle ) and significant nuclei Coulomb repulsion energy, the processes of heavy nuclei fission are excluded from consideration without urgent reason.
PREREQUISITES FOR HYPOTHESIZING
It is generally accepted that the silicon thermonuclear burn in massive stars is the final stage of nuclides thermonuclear fusion, which forms the ferric group nucleus having the highest specific binding energy [3] . Silicon burning stage follows the burning 16 O with temperature and density increasing. Complex atomic nuclei are subjected to photodissociations, while released protons, neutrons, and particles interact with nuclei that have not time to dissociate and form heavier nuclei, including the nucleus of the ferric peak on the curve of the abundances of the elements [3] . This process is described by hundreds of nuclear reactions.As an example, two of these [4] It is postulated that the subsequent thermonuclear fusion as a consequence of combination reaction of light nuclei with ferrum group nuclei does not occur, since this process should only proceed with the absorption of energy . It is also accepted that the synthesis of nuclei located in the Mendeleev table for a ferrum group is provided by other mechanisms and, as it was shown by M. and J. Burbidge, W. Fowler and F. Hoyle in 1957, such nuclides are formed as a result of s-,r-, p-processes [4] .
s-process is going to be considered in [4] . This process is a slow neutron capture, in which the resulting unstable nuclei decay before they join the next neutron. Therefore, we can conclude that the s-process occurs in the stars at a normal stage of their evolution.
The example of a chain's segment of serial nuclear s-neutron captures can be used as a scheme: 56 It is thought that the required neutrons concentration in the s-process is ∼10 11 m -3 , which is significantly less than the total nucleons concentration in the interior of the "normal" stars ( ρ >10 3 kg/m 3 , n>6·10 29 m 3 ).
To prove the participation of the s-process in the heavy elements formation the fact about constant work of a neutron capture cross section σ on the element content na , formed in the s-process in the interval between the nuclei with closed neutron shells is used.
In this example, the neutrons fusion with nuclei is considered as a process that occurs at a significant rate of relative motion of the nuclei and neutrons v, since the value of <σ v>should be 3 10 -23 m 3 /s. If we put the cross section of the neutron radioactive capture equal to 1mb (10 -31 m 2 ), its speed must be sub-light.
Radioactive capture cross section for thermal neutron by nucleus 56 Fe does not exceed 3b , the neutron with an energy of 30 keV-40 mb. Thus for<σ v> ∼3·10 -23 m 3 / s neutron energy must be at least 4.7 keV, and for the implementation of the chain segment, mentioned above, significant energy costs are required. So, the process of nickel nuclear fusion l , lead and bismuth (as well as the processes of light nuclei joining by ferric group nucleus ) can occur only with absorption of energy. In particular, at least 0.7 MeV is required for 150 consecutive radioactive captures (from the ferrum nucleus to the bismuth nucleus).
Thus, s-process takes place only at great cost (with absorption of energy) and the problem of determining its energy advantage in comparison with the process of light nuclei joining by ferric group nuclei under the action of additional factors requires careful consideration. The same can be said about the energy advantage of r-and p-processes.
In astrophysical calculations of such processes as "supernova explosion" one-dimensional problems are solved essentially, and in the analysis of influence of active medium on the quantum processes only the contribution of the plasma is taken into account. However, there are strong arguments for the fact that the supernova physics is much more complicated. In particular, the rotation of the stellar envelope must be taken into account, as well as the possible presence of a strong magnetic field, and these two phenomena are linked.
Indeed, if the magnitude of the magnetic field, developing during the collapse of supernova nuclei, may reach a critical value of ∼10 13 Gs , the presence of rotation can lead to the toroidal magnetic field with increasing field strength at an additional factor (10 3 -10 4 ). Very strong magnetic fields are also available for a number of stars at the final stages of evolution. Some white dwarfs, as it is shown by observations of continuous emission circular polarization, the magnetic field density is (10 6 -10 8 ) Oe.
It is possible to assume that the kinetics of nuclear fusion in a very strong magnetic fields (eg, in the pre-supernova nuclei), is different from the usual, and provides a significant cross-section of fusion reactions involving multiple nuclei with masses M>30, so passing over r-and p-processes the nucleus of mass M ≥228 are formed. In this case, we can suggest the possibility of stellar neutron-induced nuclear fission reactions with mass M≥228.
It is proved by the fact of existence of correlation between the abundance of chemical elements in the Universe [3] , and the mass distribution of the neutron-induced heavy nuclei fission products [5] . The Fig.1 shows the distribution of these Experimental confirmation of the hypotheses about the stellar neutron-induced reactions of nuclear fission with mass M≥228 can be the detection of neutron bursts resulting from fission chain reactions .However, it is impossible for the obvious reason-the average lifetime of a free neutron does not exceed 15.3 min. As a consequence of β -decay (half-life period is 611 seconds) neutron is converted into a proton, while antineutrinos are emitted. Antineutrinos are also emitted in consequent β -decays of nuclear fission debris. But neutrino fluxes are very small for reliable detection by the existing methods.
Thus, the only possibility is to find a correlation between the energy spectrum of cosmic protons flux (products of neutrons decay) and the energy spectrum of the neutrons fission (Watt spectrum). However, before looking for such a correlation, it is necessary to determine theoretically the energy spectrum of protons produced in the decay of neutrons fission.
Conclusion
Taking into account the existence of a correlation between the abundance of the elements in the Universe and the mass distribu-tion of the products obtained with neutron-induced nuclear fission of heavy nuclei, and also taking into consideration the ongoing search for the mechanisms of heavy elements formation in the Universe, we can develop a hypothesis that:
(1)-formation of chemical elements nucleus that are heavier than ferrum, especially nucleus with masses in intervals 80<M<105 and 125 <M<160, occurs not only in the s-, r-and p -type processes, but also in the process of neutron-induced nuclear fission with masses M≥228. Strong argument for formation of elements that are heavier than ferrum in the neutron-induced fission reactions of actinides is proved by the existence of a correlation between the abundance of chemical elements in the Universe and the mass distribution of the products obtained with neutroninduced nuclear fission of heavy nuclei. The feasibility of a stellar nuclear fission chain process requires additional research;
(2)-in the process of stellar evolution the conditions are realized not only for the occurrence of s-, r-, p-processes, but also for the synthesis of elements nuclei heavier than silicon, including actinides with nuclear masses M≥228, in reactions involving three or more nuclei occurring in ultrastrong ( >10 13 Gs) magnetic fields.
